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Introduction
Yin lai Decoction, which was effective on the clinical practice used by Professor Xiaohong Gu to treat syndrome of lung-stomach heat retention, includes Flos Lonicerae, Fructus Forsythiae, Scutellaria baicalensis Georgi, Semen Raphani, Radix Peucedan, Fructus Trichosanthis and Herba Houttuyniae. This proved to be a significant formula in curing pediatric diseases, especially on children with cold, pneumonia or recurrent respiratory infection (Gu and Yu, 2008) .
Yin lai Decoction makes Flos lonicerae and Semen raphani as king herb to disperse the superficial heat and purging fire in stomach as well as stimulate digestion and reverse the upward motion of qi, which is in connection with the pathogenesis of lung-stomach heat retention; Herba houttuyniae, Radix peucedani, Scutellaria baicalensis Georgi and Fructus forsythiae are playing a role as minister herb to clear the lungs and purge fire as well as reverse the upward motion of qi and cease coughing; Fructus trichosanthis can clear the heat in lungs and stomach and lubricate the large intestine as assistant herb and guide herb. All of herbs are compatible to clear lungs and disperse superficial evils as well as clear stomach and promote digestion (Khan et al., 2013; Rana et al., 2013) .
Currently, the targets that have been proven by experiments that related with the mechanism of Yin lai Decoction include TNF-α (Tumor Necrosis Factor-α), IL-2 (Interleukin-2), IL-6 (Interleukin-6), IL-10 (Interleukin-10), and IFN-γ (Interferon-γ) Waqas et al., 2013; Wang, 2011) .
We found the following problems during the study: (1) the experimental study as time-consuming and laborious because of great workload;
(2) the experimental study has blindness for we cannot define the correlation between indicators and research purpose before we start to do the experiment; (3) the experimental study cannot provide comprehensive and multi-angle interpretation owing to finite experimental indicators in the study; (4) the experimental indicators are confined to protein level yet gene level since the restriction of the experiment.
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Along with the rapid improvement of modern information technology, the influence of public information databases based on the network spreads increasingly, the area of which has been overlapping. Then interdisciplinary research on base of cross-reference of database information becomes possible. That integrating information from multiple databases can not only lock the indicators before the experiment which can improve the targeting of the study, and also take full advantages of existing resources and reduce duplication of experiment, as well as intensify the experimental study to gene level and improve the comprehensiveness of the indicators. In this article, we use the data mining technology called integrating information of multi-databases to retrieve the herbs of Yin lai Decoction in order to probe the comprehensive and thorough its mechanism, meanwhile it can verify the previous experimental result and direct the design of following study.
Methods
The HIT, PubChem, and DAVID Databases were used to collect data and integrate information.
HIT Database
HIT Database (Herbal Ingredients' Targets Database) is a database for researchers to know the targets and ingredients of Chinese herbs.
Derived from more than 3250 literatures, it currently contains 5208 entries about 1301 known protein targets (221 of which are described as direct targets) affected by 586 herbal compounds from more than 1300 reputable Chinese herbs. The information about targets supplied by HIT include:
whether they are directly \ indirectly activator or inhibitor, whether it is the role of an enzyme substrate or product and IC50, Kd \ Ki of the 
PubChem Database
PubChem (http://pubchem.ncbi.nlm.nih.gov) is a public repository for biological activity data of small molecules and RNAi reagents. The mission of PubChem is to deliver free and easy access to all deposited data, and to provide intuitive data analysis tools. The PubChem BioAssay database currently contains 500 000 descriptions of assay protocols, covering 5000 protein targets, 30000 gene targets and providing over 130 million bioactivity outcomes. The PubChem information platform allows users to search, review and download bioassay description and data. The PubChem platform also enables researchers to collect, compare and analyze biological test results through web-based and programmatic tools (Wang et al., 2012) .
DAVID Database
All tools in the DAVID Bioinformatics Resources aim to provide functional interpretation of large lists of genes derived from genomic studies. Researchers can interpret the biological function and mechanisms of genes from multi-angles through various analysis tools provided by DAVID. The biological information coverage in the DAVID Knowledgebase has been expanded dramatically by comprehensively integrating more than 20 types of major gene/protein identifiers and more than 40 well-known functional annotation categories from dozens of public databases (Huang et al., 2007) .
Retrieval Methods
Login HIT database Home page (http://lifecenter.sgst.cn/hit/) and query the main chemical ingredients of herbs in Yin lai Decoction in the "HERB". For example, input "Radix Paeoniae Rubra", and then we can get eight ingredients of it: Paeonol, paeoniflorin, acetic acid, catechin, (+)-catechin, (-)-catechin, gallocatechin and epigallocatechin. Next we will take Paeonol as an example to illustrate the definite retrieval process Log on Pubchem database Home page (http://www.ncbi.nlm.nih.gov/pccompound) and input "Paeonol" into query frame, and then we can get the
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http://dx.doi.org/10.4314/ajtcam.v11i3.9 55 CID of Paeonol: 11092. Next we backtrack to the homepage and click on the "Chemical Structure Search" under "Pubchem Tool", then click on "CID, SMILES, INCHI" under "identity similarity" and input 11092, select "more than or equal to 90%" in "option menu" and "default" in other "qualification". As shown in Figure 1 , click on "search" to the next step (Liu et al., 2012) .
We get 3129 outcomes as shown in Figure 2 . Then we can see "BioActivity Experiments" under "Refine your results" on the right of the page and click it, it will show us that "Bioassays Active (226)", which means that there is 226 active components, and click it. At last, click "Bioactivity Analysis" under "Action on your results" on the right of the page to retrieve the targets of 226 ingredients, and the results are shown in Figure 3 , in which "Target" is the upshot we need. Download the figure and seek out "Sequence GI used in assays" of the targets corresponding with "Active compound 0-35", then list this GI systematically to prepare for the next step.
Retrieve all the herbs in Yin lai Decoction as upon and find out all the GIs of targets related with ingredients of the decoction, then arrange them for the next step.
Login DAVID Database Home (http://david.abcc.ncifcrf.gov/summary.jsp) and click on "upload" under "Start Analysis", then input all GIs of targets into "Step1" box and select "protein GI Accession" in "Step2" and "Gene List" in "Step3", at last, click on "submit List" and start the retrieval process. The results are shown in Figure 4 .Then click "GENETIC ASSOCIATION DB DISEASE CLASS" under the option of "Disease" and it will appear the page in Figure 5 . Next, outcrop "NEUROLOGICAL" and "CARDIOVASCULAR" in the "Term" and click the "Gene" following them, then we can get all targets of Yin lai Decoction and click on "Download File" to complete the retrieval process.
Results
We can get 16 ingredients and 92 gene targets of 7 herbs in Yin lai Decoction through the retrieval method upon and the function of these targets focuses on three main field, which cover the regulation of immune system, anti-infection and metabolism. Among the herbs, the function of the targets, including Flos lonicerae, Semen raphani, Fructus forsythiae, Scutellaria baicalensis Georgi, Fructus trichosanthis, and Herba houttuyniae are related to immune, metabolism and anti-infection at the same time, but the target of Radix peucedani only focuses on the metabolism. The definite results are shown in following tables.
In Table 1 As shown in Table 2 , the 5 ingredients of Flos Lonicerae, which have been in research, associate with 76 gene targets, in which 25 gene targets have anti-infective function, 54 has impact on metabolism and 44 regulate immune system. Luteolin is concerned in these ingredients as the associated gene targets have 63, whose functions involve regulation of immune system and metabolism as well as anti-infection. Table 3 shows that the ingredient of Semen Raphani studied has been in relationship with 3 gene target, in which 2 gene targets can play a role in anti-infection, 3 in affecting metabolism and 1 in regulation of immune function.
As shown in Table 4 As shown in Table 6 , the ingredient of Fructus trichosanthis that has been studied concerns 14 gene targets, 4 of them can play anti-infection, 9 metabolic regulation and 9 immune moderation.
As shown in Table 7 As shown in Table 8 , the ingredient of Radix peucedani that has been in research associates with 1 gene targets, whose function refers to regulation of metabolism. In this study, we totally find out 92 possible targets of Yin lai Decoction by data mining technology, which means that this study make the research about Yin lai Decoction penetrate deeply into genetic level and consummate the probable mechanisms of the Decoction, and also provides targeted guidance for the future experimental study.
Concerning the mechanisms of Yin lai Decoction
The results of this study illustrate that Yin lai Decoction can display a pharmacological effect through regulating the metabolism of the organisms in addition to immunoregulation and anti-infection that has been proven by previous experiments. Take the IDE (Insulin-degrading Enzyme) gene for an example, it's expression can be regulated by Yin lai Decoction, then the metabolism of the organisms will be impacted and the body will be promoted to healthy. But the concrete process of regulation should be verified by the further experiments.
Concerning the network of gene targets about Yin lai Decoction
The effects of possible gene targets about Yin lai Decoction become a net. More than 20% of these targets can adjust and control immunological mechanisms, metabolism and inflammatory response, which make HSP (heat shock 70kDa protein 1A，heat shock 70kDa protein 1B，hsp) as representative. And this phenomenon reflects the complexity of the biological modulation.
Concerning the targeted gene of one herb in Yin lai Decoction
Concerning the quantity of the targeted gene, we can know that 68 blood, clearing heat and removing toxin, detumescence, reducing stagnation and pain. Scutellaria baicalensis Georgi is bitter in taste and cold in property, the function of which is clearing heat and drying dampness, purging fire and removing toxin, cooling blood and hemostasis. These three herbs can clearing heat, cooling blood and removing toxin at the same time as well as the ingredients of them can monitor the expression of targeted gene--cyp4501A1(cytochrome P450, family 1, subfamily A, polypeptide 1) to regulate metabolism, immune system and anti-infection.
The function of cyp450
Cyp450 is a gene superfamily made up of genes that have the similar structures and functions, the zymoproteins coded by which exist in liver microsomes and involve in the phase I biotransformation of many endogenous or exogenous compounds in vivo, which means that most metabolic substrates would lose their activities through the process of oxidation, reduction or hydrolysis. 
The molecular mechanism of the herbal ingredients regulating cyp4501a1
The ingredients targeted cyp4501a1 in Flos Lonicerae, Fructus Forsythiae and Scutellaria baicalensis Georgi are luteolin, rutin, oroxylin a and baicalein. Previous studies have been shown that luteolin and baicalein had a strong inhibitory effect on expression of CYP4501A1 (Ying et al., 2010; Liao and Chen, 2012; Li, 2010), make the bioactivity of CYP4501A1 decreased by reducing the production and inhibiting the activation, then the biological effects could be visualized. The decrease in bioactivity of CYP4501A1 would make the activity of translating the exogenous compounds into toxins weaken, which limits the toxicities of bacteria and viruses, or translate the toxins of bacteria and viruses into innoxious substances, then the anti-infection would be brought into play; at the same time, CYP4501A1 would regulate the immunological mechanisms by participating in the immune response of organisms to bacteria and viruses; also CYP4501A1 can promote the body to healthy by taking part in many metabolic processes. But all the genes mentioned above have no reliable experimental evidence to be confirmed.
Concerning the ingredients of Yin lai Decoction
The ingredients of Yin lai Decoction in this study only contain these have been published in literature and definite targeted gene, as a result, the ingredients of every herb are not exhaustive and we cannot preclude the possibility of the teeming of new targets in the future. This study retrieved only the possible gene targets of herbs in Yin lai Decoction, but the specific pharmacology effect and the regulatory mechanism should be studied more deeply.
Conclusion
All retrieve herbs in Yin lai Decoction by integrating information from multi-databases show that Yin lai Decoction can take part in the metabolism, inflammation and immune response by regulating the 92 possible gene targets, treat the damage caused by inflammation and promote the body to healthy, thus the effect could be visualized. But the definite regulatory mechanism should be explored and proven in the further experiments.
